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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an electronic 
device having a communication function to be used as 
audio video apparatus and home use information appa- 
ratus connected to a common signal transmission line 
wherein wherein operation control signals are transmit- 
ted/received as a message. 

[0002] Conventionally, as a mutual communication 
between audio video apparatus connected to a common 
signal transmission line, there is known a Domestic Dig- 
ital Bus (D2B) (IEC 84 (Secretariat) 86 I, II: Draft-Do- 
mestic Digital Bus (C^B)). There is well known a system 
construction wherein audio video apparatus having a 
built-in communication section with a communication 
function are connected onto the bus as shown in Fig. 6. 
[0003] When the control section (SDb-1) 13 of an 
electronic device B 5 shown in Fig. 5 communicates with 
the control section (SDa-3) 12 of an electronic device A. 
4, a message as shown in Fig. 7 and a communication 
procedure as shown in Fig. 9 have been used conven- 
tionally. In Fig. 7, a symbol S 57 represents a start bit 
MB 17 a mode bit, MA 58 a master address, SA 60 a 
slave address, CB 62 a control bit, P 59 a parity bit, A 
61 a acknowledging bit, E 64 a end-of-data bit and Data 
data bits. Fig. 11 shows the logical structure of a logical 
interconnection of communication between the elec- 
tronic devices B 5 and A 4. When the control section 
(SDb-1 ) 1 3 of the electronic device B 5 shown in Fig. 11 
sends to a communication section (Db) 8 a request for 
communicating with the control section (SDa-3) 1 2 of 
the electronic device A 4, the communication section 8 
assembles a frame A 68 as shown in Fig. 9 in accord- 
ance with the format shown in Fig. 7, and sends the 
frame to the electronic device A 4 via a signal transmis- 
sion line 1 shown in Fig. 11 . In this case, a slave status 
read code with a lock designation (CB field) b3b2b1b0 
= "0010" shown in Fig. 8 Is set in CB 62 of a CB frame 
20 shown in Fig. 7 of the frame A 68. Upon transmission 
of the frame A 68 shown in Fig. 9, the communication 
section 8 of the electronic device B 5 knows that the des- 
tination electronic device A 4 is not communicating with 
another electronic device and in an unlock state. Since 
the communication section 8 of the electronic device B 
5 has designated a lock by the transmitted frame A 68, 
the electronic device A 4 is caused by the electronic de- 
vice B 5 to enter a lock state where the logical commu- 
nication channel is occupied by the devices A 4 and B 
5, when the acknowledge normal response in an ac- 
knowledging bit field (A) 61 in the CB field 20 shown in 
Fig. 7 is received. The connection state in this logically 
occupied state is shown by a primary logical communi- 
cation channel 2 shown in Fig. 11. When the communi- 
cation section 8 of the electronic device B 5 receives the 
slave status shown in Fig. 10 and provided at the com- 
munication section 7 of the electronic device A 4, in the 



data filed (DF) of the frame A 68 shown in Fig. 9, the 
communication section 8 can know on the basis of the 
value of bit b3 in the slave status shown in Fig. 1 0 wheth- 
er or not the electronic device A 4 has been already 
$ locked by another electronic device. Upon reception of 
the frame A 68 shown in Fig. 9, the primary logical com- 
munication channel 2 shown in Fig. 11 is established 
and the electronic device A 4 enters a lock state occu- 
pied by the electronic device B 5. After entering the lock 
io state, the electronic devices B 5 and A 4 communicate 
with each other via the primary logical communication 
channel 2 shown in Fig. 11 under the lock state. Lastly, 
the electronic device B 5 sends to the electronic device 
A 4 the frame C 69 shown in Fig. 9 by setting in CB 20 
1$ shown in Fig. 7 a slave status read code (CB value) 
b3b2b1b0 = •OHO" with an unlock designation. The oc- 
cupied state of the electronic device A4 thereby chang- 
es from the lock state to the unlock state, and thereafter 
the lock designation by another electronic device is al- 
so lowed. Further, under the condition that the electronic 
devices B 5 and A 4 are communicating with each other 
under the lock state shown in Fig. 9, if the electronic 
device A 4 receives from the electronic device C 6 a 
frame B 70 indicating a slave status read code with a 
25 lock designation, the electronic device A 4 responds to 
the flame B 70 by making the bit b2 of the slave status 
shown in Fig. 10 in the clock state, because the elec- 
tronic device A 4 has been already occupied by the elec- 
tronic device B 5 and is communicating therewith. 
so [0004] In a conventional electronic device with a com- 
munication function or in a conventional communication 
method, there is established only one primary logical 
communication channel for mutual communication be- 
tween the communication sections of different electron- 
's jc devices under the logically occupied state of the pri- 
mary logical communication channel. Therefore, in the 
case where each electronic device has a plurality of con- 
trol sections which are controlled via the primary logical 
communication channel, i.e., in the case where a control 
40 section of an electronic device controls one or more con- 
trol sections of another electronic device via the primary 
logical communication channel, a control section differ- 
ent from the control section of the first-mentioned elec- 
tronic device is allowed at the same time to control via 
4S the primary logical communication channel the one or 
more control sections of the other electronic device. As 
a result, a plurality of different control sections of the 
first-mentioned electronic device controls at the same 
time the control section of the other electronic device, 
so so that it is not possible to carry out an exclusive control 
between control sections. 

[0005] Furthermore, the operation of the control sec- 
tion of the other electronic device under control by the 
control section of the first-mentioned electronic device 
ss cannot be ensured. 

[0006] Still further, a control section of an electronic 
device cannot carry out a broadcast communication rel- 
ative to a plurality of specified control sections of another 
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electronic device. The control section of the electronic 
device is allowed to transmit a message only to all, or a 
specified one of, the control sections of the other elec- 
tronic device, without the provision of a function to trans- 
mit a message to a plurality of specified control sections. 
[0007] Further, if a primary logical communication 
channel is established between one or some control 
sections of a first electronic device upon request from a 
control section of a second electronic device, a control 
section of a third electronic device is not allowed at the 
same time to communicate with a not-occupied control 
section excepting the one or some control sections of 
the first electronic device. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to pro- 
vide a communication method and an electronic device 
or system having a communication function for perform- 
ing the communication method, capable of carrying out 
an exclusive control between control sections by provid- 
ing a simple communication procedure and a logical 
communication channel defined by the communication 
procedure. 

[0009] I n order to achieve the above object, according 
to the first embodiment of this invention, an exclusive 
control between control sections is realized by providing 
means for transferring a message in a communication 
section and in a control section of each electronic device 
connected to a common signal transmission line, pro- 
viding in the control section means for establishing a 
secondary logical communication channel on a primary 
logical communication channel established between the 
communication sections of two electronic devices, be- 
tween the control sections connected to corresponding 
communication sections, and providing a predefined 
communication procedure used between the communi- 
cation sections or the communication section and con- 
trol sections within the same electronic device. 
[0010] With the construction described above, when 
a control section of an electronic device requests an es- 
tablishment of a secondary logical communication 
channel to the communication section of the same elec- 
tronic device, by using the communication procedure 
predefined between the control section and communi- 
cation section, via means provided in the control section 
and in the communication section for transferring a mes- 
sage therebetween, a primary logical communication 
channel is established between the communication sec- 
tion and another communication section of a communi- 
cation destination electronic device, and the other com- 
munication section notifies, another control section of 
the communication destination electronic device, of the 
fact that a secondary logical communication channel is 
to be established between the control section and other 
control section, via means provided in the other com- 
munication section and in the other control section for 
transferring a message therebetween, and when the 



other control section returns an establishment response 
of the secondary logical communication channel back 
to the communication originating electronic device via 
the other communication section, the communication 
5 section of the secondary logical communication channel 
establishment requesting electronic device notifies the 
control section of the confirmation of the secondary log- 
ical communication channel establishment via the pri- 
mary logical communication channel established be- 
10 tween the communication section and other communi- 
cation section, thereby realizing an exclusive control be- 
tween control sections of different electronic devices. 
[001 1] In order to achieve the above object, according 
to the second embodiment of this invention, an exclu- 
is sh/e control between control sections is realized by pro- 
viding means for transferring a message in a communi- 
cation section and in a control section of each electronic 
device connected to a common signal transmission line, 
providing in the control section means for establishing 
20 a secondary logical communication channel between 
the control sections connected to corresponding com- 
munication sections, and providing a predefined com- 
munication procedure used between the communica- 
tion sections or the communication section and control 
2S sections within the same electronic device. 

[0012] With the construction described above, when 
a control section of an electronic device requests an es- 
tablishment of a secondary logical communication 
channel to the communication section of the same elec- 
ta tronic device, by using the communication procedure 
predefined between the control section and communi- 
cation section, via means provided in the control section 
and in the communication section for transferring a mes- 
sage therebetween, another communication section of 
35 a communication destination electronic device notifies, 
another control section of the communication destina- 
tion electronic device, of the fact that a secondary logical 
communication channel is directly established between 
the control section and other control section, via means 
40 provided in the other communication section and in the 
other control section for transferring a message there- 
between, and when the other control section returns an 
establishment response of the secondary logical com- 
munication channel back to the communication section, 
45 the communication section of the secondary logical 
communication channel establishment requesting elec- 
tronic device notifies the control section of the confirma- 
tion of the secondary logical communication channel es- 
tablishment, thereby realizing an exclusive control be- 
so tween control sections of different electronic devices on 
the control section unit basis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 [0013] 

Fig. 1 shows the logical structure of a logical com- 
munication system according to the first embodi- 
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ment of this invention, 

Fig. 2 is the message format according to the first 
embodiment of this invention, 
Fig. 3 is the transmission/reception sequence of a 
message to be transferred between electronic de- 5 
vices according to the first embodiment of this in- 
vention, 

Fig. 4 is a flow chart showing the transmission pro- 
cedure by the control section requesting the estab- 
lishment of a logical communication channel ac- w 
cording to the first embodiment of this invention, 
Fig. 5 is a flow chart showing the reception proce- 
dure by the control section which was requested to 
establish a logical communication channel, 
Fig. 6 shows the system construction according to 15 
the first and second embodiments of this invention 
and a prior art, 

Fig. 7 shows the format of a message used in com- 
mon with the first and second embodiments of this 
invention and a prior art, 20 
Fig. 8 is a diagram showing the definition of the con- . 
trol bits shown in Fig. 7 and used in common with 
the first and second embodiments of this invention 
and a prior art, 

Fig. 9 shows a conventional communication proce- 25 
dure, 

Fig. 10 shows the definition of the slave status used 
in common with the first and second embodiments 
of this invention and a prior art, 
Fig. 1 1 shows the logical structure of a logical com- 30 
munication system according to a prior art, 
Fig. 1 2 shows the logical structure of a logical com- 
munication system of electronic devices using a 
secondary logical communication channel accord- 
ing to the second embodiment of this invention, 35 
Fig. 13 shows the communication procedure illus- 
trating the transmission/reception sequence of a 
message to be transferred between control sec- 
tions according to the second embodiment of this 
invention, 40 
Fig. 14 shows the transmission procedure by the 
control section and communication section of an 
electronic device requesting the establishment of a 
secondary logical communication channel accord- 
ing to the second embodiment of this invention, * 
Fig. 15 shows the reception procedure by the con- 
trol section and communication section which was 
requested to establish the secondary logical com- 
munication channel according to the second em- 
bodiment of this invention, 5 
Fig. 16 shows the definition of control bit values in 
the control bit (CB) field according to the second 
embodiment of this invention, 
Fig. 17 shows the format of a message to be trans- 
ferred via the signal transmission line according to 55 
the second embodiment of this invention, and 
Fig. 18 shows transmission/reception timings of a 
secondary logical communication establishment er- 



ror according to the second embodiment of this in- 
vention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

1st Embodiment 

[0014] Fig. 1 shows the logical structure of a logical 
communication system of electronic devices according 
to the first embodiment of this invention, using a primary 
logical communication channel and a secondary logical 
communication channel, Fig. 2 shows the format of a 
message to be transferred via the signal transmission 
line of this embodiment, Fig. 3 shows the communica- 
tion procedure illustrating the transmission/reception 
sequence of a message between the control section and 
communication section of an electronic device, and be- 
tween the communication sections of different electron- 
ic devices, according to this embodiment, Fig. 4 shows 
the transmission procedure by the control section and 
communication section of the electronic device which 
requests to establish the secondary logical communica- 
tion channel, according to this embodiment, Fig. 5 
shows the reception procedure by the control unit and 
communication section of the electronic device which is 
requested to establish the secondary logical communi- 
cation channel, according to this embodiment, and Fig. 
6 shows the system construction according to this em- 
bodiment and a prior art. 

[0015] The present invention is not limited to the em- 
bodiment shown by the logical structure of Fig. 1, the 
message format of Fig. 2, the communication procedure 
of Fig. 4, the transmission procedure of Fig. 4, the re- 
ception procedure of Fig. 5, and the system construction 
of Fig. 6. 

[001 8] Referring to Fig. 1 , reference numeral 1 repre- 
sents a signal transmission line made of transmission 
medium along which a message is transmitted. Refer- 
ence numerals 2 and 3 represent a primary logical com- 
munication channel established on the signal transmis- 
sion line 1. Reference numerals 2.1, 2.2. 2.3 and 2.4 
represent a secondary logical communication channel 
established on the primary logical communication chan- 
nel between control sections. Reference numerals 4, 5 
and 6 represent an electronic device which is connected 
to the common signal transmission line 1 . Reference nu- 
merals 7, 8 and 9 represent a communication section 
provided in the electronic device for transferring a mes- 
sage between electronic devices by establishing the pri- 
mary logical communication channel 2 or 3 on the signal 
transmission line 1. Reference numerate 10, 11, 12, 13, 
1 4, 15 and 1 6 represent a control section. Each control 
section within the electronic device performs a service 
or function specific to the control section. In other words, 
each control section has at least one specific function 
of an inner-device basis (such as a video monitor func- 
tion, audio amplifier function, VTR f uction, camera func- 
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tion, CD-ROM function and other functions). The control 
section processes and executes the information con- 
tents (data or command) described in the data field with- 
in the frame of a message. f 
[0017] The communication section executes the com- 
munication control for sending and receiving a message 
on an inter-device basis. 

[0018] The control section has a communication con- 
trol function to establish or release a secondary logical 
communication channel for transferring a message be- 
tween the electronic devices via the secondary logical 
communication channel newly established on the pri- 
mary communication channel established between the 
communication sections. 

[0019] Referring to Fig. 2, a mode bit (MB) field 1 7 is 
used in determining the transmission rate of the fields 
following this field 17, and in determining the transmis- 
sion priority order by using a collision detection proce- 
dure when messages are transmitted to the signal trans- 
mission line from a plurality of electronic devices at the 
same time. A master address (MA) field 18 has thereia 
a predetermined value of an originating device. A slave 
address (SA) field 1 9 has therein a predetermined value 
of a terminating device. A control bit (CB) field 20 has 
therein a value as defined in Table shown in Fig. 8 to 
instruct a lock or unlock for the establishment or release 
of the primary logical communication channel. A data 
field (DF) 21 has therein a secondary logical communi- 
cation channel establishment request/response mes- 
sage (SLRQ/SLRP) 34, secondary logical communica- 
tion channel transfer message (SLTF) 35, or secondary 
logical communication channel release/release-re- 
sponse message (SLRL/SLRR). A field 22 has therein 
an LCM discriminator indicating an establishment of the 
secondary logical communication channel, or an LRP 
discriminator indicating an establishment response of 
the secondary logical communication channel. A field 
23 has therein a length indicator (LIN) indicating the oc- 
tet length of a secondary logical information field 24 and 
transferring message content field 25. The secondary 
logical information field 24 has therein the identification 
name, number or the like of the control section which 
intends to establish the secondary logical communica- 
tion channel. The transferring message content field 25 
is an optional field which is added if the secondary log- 
ical communication channel establishment request/re- 
sponse message includes an information data to be 
transferred via the secondary logical communication 
channel. A field 26 has therein an LES discriminator in- 
dicating a data transfer via the secondary logical com- 
munication channel. A field 27 has therein a length in- 
dicator (LIN) indicating the octet length of the secondary 
logical information field 28 and transferring message 
content field 29. The field 28 has therein the same def- 
inition as that of the secondary logical information field 
24. A field 29 has therein the same definition as that of 
the transferring message content field 25. This field 29 
is added essentially by all means. A field 30 has therein 



a ULC discriminator representative of a secondary log- 
ical communication channel release or a URP discrimi- 
nator representative of a secondary logical communica- 
tion channel release response. Afield 31 has therein an 
5 LIN having the same definition as that of LIN field 23. A 
field 32 is a secondary logical information field having 
the same definition as that of the secondary logical in- 
formation field 24. A field 33 is a transferring message 
content field having the same definition as that of the 
io transferring message content field 25. 

[0020] Referring to Fig. 3, at an establishment request 
37, the control section (SDb-1) of the electronic device 
B 5 transmits to its communication section (Db) an ad- 
ditional parameter information necessary tor the estab- 
*5 lishment of the secondary logical communication chan- 
nel. By using the parameter information given by the es- 
tablishment request 37, the secondary logical commu- 
nication channel establishment request message 
(SLRQ) shown in Fig. 2 representative of the first and 
20 second logical communication channel establishment is 
formed and transmitted to the destination electronic de- 
vice A 4. At an establishment notice 39, the communi- 
cation section (Da) of the electronic device A 4 notifies, 
by using the acknowledgement bit (A) 61 shown in Fig. 
25 7 of CB field 20 shown in Fig. 2, the electronic device B 
5 of the tact that SLRQ 38 has been received from the 
signal transmission line and acknowledged and that the 
primary logical communication channel has been estab- 
lished in accordance with the lock request indicated by 
30 the control bit field of SLRQ 38, and the communication 
section (Da) requests the control section (SDa-3) of the 
electronic device A 4 shown in Fig. 3 and designated by 
the secondary logical information field 24 shown in Fig. 
2 of SLRQ 38 to establish the secondary logical com- 
as munication channel between the control section (SDb- 
1) of the electronic device B 5. At an establishment re- 
sponse 40, in order to respond to the electronic device 
B 5 the control section (SDa-3) informs the communica- 
tion section (Da) of the fact that the establishment notice 
40 39 has been received and processed normally by the 
control section (SDa-3) and the designated and request- 
ed secondary logical communication channel has been 
established. Reference numeral 41 represents an SLRP 
indicating a secondary logical communication channel 
45 establishment response message obtained by desig- 
nating an LRP in the field 22 shown in Fig. 2 in accord- 
ance with the response parameter given by the estab- 
lishment response 40 and by editing the secondary log- 
ical information field 24. At an establishment confirma- 
$o tion 42, the communication section of the electronic de- 
vice B 5 received the SLRP 41 notifies the control sec- 
tion (SDb-1) of the tact that the secondary logical com- 
munication channel has been acknowledged to be es- 
tablished at the control section (SDa-3) of the electronic 
55 device A 4 on the primary logical communication chan- 
nel already established by SLRQ 38. At transfer re- 
quests 43 and 46, the control section (SDb-1) of the 
electronic device B 5 notifies the communication section 
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(Db) of the transfer request when the former knows the 
fact that the secondary logical communication channel 
has been established at the control section (SDa-3) of 
the electronic device A 4 upon reception of the estab- 
lishment confirmation 42, and assumes that the second- 
ary logical communication channel can be used. The 
transfer request includes the information that one mes- 
sage is transferred or a plurality of messages are trans- 
ferred divisionally, together with the message contents 
and the parameters identifying the secondary logical 
communication channel. In accordance with the param- 
eters given at the transfer request from the control sec- 
tion (SDb-1), SLTF messages 44 and 46 of the format 
shown in Fig. 2 each are transferred to the communica- 
tion section (Da) of the destination electronic device A 
4. In the SLTF message, LES 26 and LIN 27 are desig- 
nated fn the data field (DF) 21 as the secondary logical 
communication channel transfer message 35, and the 
parameter identifying the secondary logical communi- 
cation channel is set in the secondary logical information 
field 28 by using the previously determined description.. 
At transfer notices 45 and 48, the communication sec- 
tion (Da) received SLTFs 44 and 47 refers to the lock 
designation in the CB field 20 and the secondary logical 
information field in the data field (DF) 21 of the message 
shown in Fig. 2, discriminates the destination control 
section (SDa-3) having the established secondary logi- 
cal communication channel designated by the second- 
ary logical information field 28, and thereafter transfers 
to the control section (SDa-3) of the electronic device A 
4 the contents of the transferring message content field 
29 and a part or all of the contents of the secondary log- 
ical information field 28. At a release request 49, the 
control section (SDb-1) supplies to the communication 
section (Db) the parameters necessary for forming a 
message SLRL 50 which indicates an establishment re- 
lease of the secondary logical communication channel 
used between the control section (SDb-1) of the elec- 
tronic device B 5 and the control section (SDa-3) of the 
destination electronic device A 4, when it becomes un- 
necessary to transfer a further message between the 
control sections using the secondary logical communi- 
cation channel. The message SLRL 50 includes an un- 
lock designation in the CB field 20 of the message 
shown in Fig. 2, and ULC 30, LIN 31 and the secondary 
logical information field 32 for designating the second- 
ary logical communication channel to be released, as 
the secondary logical communication channel release 
message 36, in the data field (DF) 21 . The acknowledg- 
ing bit (A) 61 shown in Fig. 7 in the CB field 20 of the 
SLRL message indicates that the primary logical com- 
munication channel between the communication chan- 
nels (Db and Da) has been completely and correctly re- 
leased. At a release notice 51, by using as the param- 
eter the designation information, included in the con- 
tents of the secondary logical information field 32 shown 
in Fig. 2 and transmitted by SLRL 50, for designating 
the control sections of the electronic devices A 4 and B 



5 at opposite ends of the secondary logical communi- 
cation channel, the communication section (Da) of the 
electronic device A 4 with the primary logical communi- 
cation channel already released upon reception of SLRL 
s 50, requests the control section (SDa-3) to release the 
secondary logical communication channel, and to return 
the release result. At a release response 52, the com- 
munication section (Da) of the electronic device A 4 is 
supplied as the parameters with the fact that the release 
10 completion result of the secondary logical communica- 
tion channel by the release notice is to be responded to 
the control section (SDb-1) of the electronic device B 5. 
An SLRR message 53 is a secondary logical communi- 
cation channel release response message of the data 
is field (DF) 21 shown in Fig. 2 formed at the communica- 
tion section (Da) by using the parameters given at the 
release response 52. At a release confirmation 54, the 
communication section (Db) of the electronic device B 
5 informs, the control section (SDb-1) of the electronic 
20 device B 5 identified by the secondary logical informa- 
tion field 32 shown in Fig. 2 of SLRR 53, of the fact that 
the secondary logical communication channel release 
completion response has been received from the desti- 
nation device. At an establishment request 55, a mes- 
2B sage is sent from the control section (SDc-1 ) of the elec- 
tronic device C 6 to the electronic device A 4 via the 
communication section (Dc). An SLRQ message 56 is 
the secondary logical communication channel estab- 
lishment message in the format as shown in Fig. 2 which 
30 js sent from the communication section (Dc) of the elec- 
tronic device C 6 to the communication section (Da) of 
the electronic device A 4. 

[0021] The communication procedure of the system 
constructed as above will be described below. 
55 [0022] With reference to Fig. 1 showing the logical 
communication interconnection of the electronic device 
system shown in Fig. 6, the establishment procedure or 
release procedure of the secondary logical communica- 
tion channel by the control section (SDb-1) of the elec- 
ts tronic device B 5 relative to the control section (SDa-3) 
of the electronic device A 4 by using the messages 
shown in Fig. 2 is shown in Fig. 4 as the transmission 
procedure by the control section (SDb-1) which re- 
quests the establishment of the secondary logical com- 
45 munication channel, and in Fig. 5 as the reception pro- 
cedure by the control section (SDa-3) which is notified 
of the establishment of the secondary logical communi- 
cation channel. The flow of the procedure shown in Figs. 
4 and 5 will be described below. 
50 [0023] Fig. 4 shows the procedure executed by the 
control section requesting the establishment of the sec- 
ondary logical communication channel wherein the sec- 
ondary logical communication channel is established on 
the primary logical communication channel to be estab- 
55 lished for example between the control section of the 
electronic device B 5 having the logical structure as 
shown in Fig. 1 and the control section of the electronic 
device A 4, a message transfer between the control sec- 
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tions is requested via the secondary logical communi- 
cation channel, and after the transfer the secondary log- 
ical communication channel is requested to be released. 
Fig. 3 shows a communication sequence wherein the 
transmission procedure shown in Fig. 4 is applied to the 
electronic device B 5. 

[0024] SLRQ 56 shown in Fig. 3 indicates that the flow 
of the transmission procedure shown in Fig. 4 is applied 
to the control section (SDc-1 ) 1 5 of the electronic device 
C 6. Before the reception of the secondary logical com- 1 
munication channel establishment request by the con- 
trol section (SDa-3) of the electronic device A 4 shown 
in Fig. 1, the primary logical communication channel 2 
has been established between the electronic device A 
4 having the communication section (Da) 7 and the elec- 
tronic device B 5. Therefore, the establishment request 
for the, primary logical communication channel 3 which 
is to be established for the establishment of the second- 
ary logical communication between the electronic de- 
vice A 4 and the electronic device C 6, is rejected as the 
request for locking is not accepted. 
[0025] Fig. 5 shows the procedure executed by the 
control section to which the secondary logical commu- 
nication channel is notified to be released, wherein the 
control section of the electronic device A 4 for example 
having the logical structure as shown in Fig. 1 is request- 
ed to establish the secondary logical communication 
channel on the primary logical channel to be established 
relative to the control section of the electronic device B 
5, returns the establishment response, receives via the 
secondary logical communication channel a notice of a 
message transfer from the control section of the elec- 
tronic device B 5 as many times as necessary, after the 
reception of the necessary number of message trans- 
fers, completely releases the secondary logical commu- 
nication channel upon reception of the release notice of 
the presently used secondary logical communication 
channel by the electronic device A 4, and returns the 
release completion result to the control section of which 
requested the release of the secondary logical commu- 
nication channel. 

[0026] By using the procedure by the transmission 
side control section and the procedure by the reception 
side control section respectively shown in Figs. 4 and 5, 
and by using the various types and formats of messages 
shown in Fig. 2, there is provided a communication sys- 
tem having two types of secondary logical communica- 
tion channels as shown in Fig. 1. Namely, there are pro- 
vided a case A where the establishmentAransfer/re- 
lease of the secondary logical communication channel 
is conducted between one control section and another 
control section in one-to-one correspondence, and a 
case B where the establishmentAransfer/release of the 
secondary communication channel is conducted be- 
tween one control section and a plurality of other control 
sections in one-to-multiple correspondence. 
[0027] In the case A, there is one control section 
which requests the establishment/release of the sec- 



ondary logical communication channel and another con- 
trol section which is requested to establish/release the 
secondary logical communication channel. A one-to- 
one communication on the secondary logical communi- 

5 cation channel is effected by describing and designating 
the secondary logical information fields 24, 28 or 32 
shown in Fig. 2 in accordance with the definition which 
defines the discrimination information for the requesting 
and requested control sections, and by applying the pro- 

o cedures shown in Figs. 4 and 5 to the corresponding 
control sections. 

[0028] The communication sequence shown in Fig. 3 
corresponds to the case A wherein a one-to-one com- 
munication on the secondary logical communication 
'5 channel is effected between the control section (SDb-1 ) 
13 and the control section (SDa-3) 12. 
[0029] In the case B, there is one control section 
which requests the establishment/release of the sec- 
ondary logical communication channel, and at least two 
so or more control sections which are requested to estab- 
lish/release the secondary logical communication chan- 
nel. Namely, the one-to-multiple communication on the 
secondary logical communication channel is effected by 
describing and designating the secondary logical infor- 
ms mation fields 24, 28 or 32 shown in Fig. 2 in accordance 
with the definition which defines the discrimination infor- 
mation for the one requesting control section and the at 
least two or more requested control sections, and by ap- 
plying the transmission and reception procedures 
30 shown in Figs. 4 and 5 to the one requesting control sec- 
tion and the at least two or more requested control sec- 
tions. As the case B, for example, the secondary, logical 
communication channel is established on the first logical 
communication channel established between the com- 
35 munication section (Db) 8 of the electronic device B 5 
and the communication section (Db) 7 of the electronic 
device A 4 respectively shown in Fig. 1, between one 
control section (SDb-2) 14 of the electronic device B 5 
and two control sections (SDa-1) 10 and (SDa-2) 11 of 
40 the electronic device A 4. In this case, the secondary 
logical communication channel 2.1 at the electronic de- 
vice B 5 and the secondary logical communication chan- 
nel 2.4 at the electronic device A 4 respectively shown 
at opposite ends of the primary logical communication 
45 channel 2 are constructed of the same single secondary 
logical communication channel. By using the estab- 
lished single secondary logical communication channel, 
and in accordance with the combination of destination 
control sections described by the secondary logical in- 
50 formation field 28 of the secondary logical communica- 
tion channel transfer message (SLTF) 35 shown in Fig. 
2, a message is transferred in a one-to-one communi- 
cation between the control section (SDb-2) 14 and the 
control section (SDa-1) 10 or between the control sec- 
55 tion (SDb-2) 14 and the control section (SDa-2) 11. or 
alternatively a message is transferred in a one-to-mul- 
tiple communication between the control section (SDb- 
2) 14 and the control sections (SDa-1) 10 and (SDa-2) 
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1 1 , by describing the contents of the broadcast message 
in the transferring message content field 29 using the 
single SLTF 35, and by describing the designation of the 
destination control sections in the secondary informa- 
tion field 26. By using the case A or B and establishing 
the secondary logical communication channel between 
control sections of one and another electronic devices, 
communication between control sections can be exclu- 
sively carried out. 

[0030] As described above, there are provided, in the 
control section, communication means between a com- 
munication section and a control section, and means for 
establishing a secondary logical communication chan- 
nel on a primary logical communication channel estab- 
lished between communication sections, the secondary 
logical communication channel being used between the 
control sections of different electronic devices. There- 
fore, exclusive communication control becomes possi- 
ble for message transfer between control sections by 
using an efficient and simple communication sequence. 

2nd Embodiment 

[0031] Fig. 12 shows the logical structure of a logical 
communication system of electronic devices using a 
secondary logical communication channel according to 
the second embodiment of this invention, Fig. 17 shows 
the format of a message transferred via a signal trans- 
mission line of this embodiment, Fig. 13 shows the com- 
munication procedure illustrating a transmission/recep- 
tion sequence of a message transferred between the 
control section and communication section of an elec- 
tronic device, and between the control sections of dif- 
ferent electronic devices via the communication sec- 
tions, Fig. 18 shows the transmission/reception se- 
quence and transmission/reception timings of a mes- 
sage when there is an error of the establishment request 
for the secondary logical communication channel which 
is used as a logical communication channel between the 
control sections of electronic devices according to this 
embodiment, Fig. 14 shows the transmission procedure 
by the control section and communication section of an 
electronic device requesting the establishment of the 
secondary logical communication channel according to 
this embodiment, Fig. 1 5 shows the reception procedure 
by the control section and communication section of an 
electronic device which is requested to establish the 
secondary logical communication channel according to 
this embodiment, Fig. 6 shows the system construction 
used in common with this embodiment and a prior art, 
Fig. 7 shows the format of a message used in common 
with this embodiment and a prior art, and Fig. 1 6 shows 
the definition of control bit (CB) values in the control bit 
(CB) field used in this embodiment. 
[0032] The invention is not limited to this embodiment 
shown by the logical structure of Fig. 12, the message 
format of Fig. 17, the communication procedure of Fig. 
1 3, the transmission procedure of Fig. 14. the reception 
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procedure of Fig. 15, the system construction of Fig. 6, 
the message format of Fig. 7, the definition of the control 
bits of Fig. 16, and the transmission/reception timings 
with a secondary logical communication channel estab- 
lishment error of Fig. 18. 

[0033] The elements not identical to those of the first 
embodiment will be described below. 
[0034] Referring to Fig. 12, reference numerals 2.5 
and 2.6 represent a secondary logical communicatbn 
channel established on a signal transmission line 1 be-, 
tween the control sections of different electronic devic- 
es. Reference numeral 2.7 represents a secondary log- 
ical communication channel which was not established 
between the control sections of different electronic de- 
vices. Reference numerals 7, 8 and 9 represent a com- 
munication section which performs a communication 
control for the transmission/reception of a message via 
at least the signal transmission line 1 between a control 
section of one electronic device and a control section of 
another electronic device, the message including the 
contents of the data field (DF) shown in Fig. 1 7 and hav- 
ing the format as shown in Fig. 7. Reference numerals 
1 0, 1 1 , 1 2, 1 3, 1 4, 1 5 and 1 6 represent a control section 
provided in each electronic device for giving a service 
or function specific thereto and performing communica- 
tion relative to one or more designated control sections 
of another electronic device by establishing a secondary 
logical communication channel. 
[0035] Referring to Fig. 1 7, a control bit (CB) field 20 
has therein the value defined by Table shown in Fig. 16. 
Reference numeral 21 represents a data field (DF) for 
describing therein a request/response/rejection mes- 
sage (SLRQ/SLRP/SLRJ) 118 for the secondary logical 
communication channel established between the con- 
trol sections of different electronic devices, a secondary 
logical communication channel transfer message 
(SLTF) 35, or a secondary logical communication chan- 
nel release/release-response message (SLRL/SLRR) 
36. Reference numeral 119 represents a field for de- 
scribing therein an LCM discriminator indicative of the 
secondary logical communication channel establish- 
ment, an LRP discriminator indicative of the secondary 
logical communication channel establishment re- 
sponse, or an LRJ discriminator indicative of the sec- 
ondary logical communication channel establishment 
rejection. 

[0036] Referring to Fig. 13, reference numerals 71, 
72, .... 79, 80 represent a series of communication se- 
quences including the sequences starting from gener- 
ating an establishment request 71 tor requesting to es- 
tablish a first secondary logical communication channel 
between a control section SDb-2 (control section 14) of 
an electronic device B 5 shown in Fig. 1 2 and two control 
sections [SDa-3 (control section 1 2) and SDa-3 (control 
section 11)] of another electronic device A 4 via the re- 
spective communication sections 8 (Db) and 7 (Da), and 
to receiving the establishment confirmation 77 and 80 
for confirming that the first secondary logical communi- 
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cation channel has been correctly established. Refer- 
ence numerals 81 . 82 and 83 represent a series of com- 
munication sequences for transferring data, commands 
and the like via the established first secondary logical 
communication channel from SDb-2 (control section 1 4) s 
to SDa-3 (control section 12). Reference numerals 84, 
85 and 86 represent a series of communication se- 
quences for transferring data, commands and the like 
via the established first secondary logical communica- 
tion channel from SDb-2 (control section 14) to SDa-2 w 
(control section 11). Reference numerals 105, 106 and 
1 07 represent a series of communication sequences for 
transferring data, commands and the like via the estab- 
lished first secondary logical communication channel 
from SDb-2 (control section 14) to SDa-2 (control sec- is 
tion 11). Reference numerals 108, 109, .... 116, 117 rep- 
resent a series of communication sequences starting 
from the release request to release confirmation for use 
in releasing the first secondary logical communication 
channel established by the series of communication se- & 
quences 71, 72, .... 79, 80. Reference numerals 87,. 
88 92 represent a series of communication se- 
quences including the sequences starting from gener- 
ating an establishment request 87 for requesting to es- 
tablish a second secondary logical communication 25 
channel between a control section SDc-1 (control sec- 
tion 1 5) of an electronic device C 6 shown in Fig. 1 2 and 
a control section SDa-1 (control section 10) of another 
electronic device A 4 via the respective communication 
sections 9 (Dc) and 7 (Da), and to receiving the estab- 30 
lishment confirmation 92 for confirming that the second 
secondary logical communication channel has been 
correctly established. Reference numerals 93, 94, 95 
and 96, 97, 98 represent a series of communication se- 
quences for transferring data, commands and the like as 
via the established second secondary logical communi- 
cation channel from SDc-1 (control section 15) to SDa- 
1 (control section 10). Reference numerals 99, 100, 101, 
102, 103, 104 represent a series of communication se- 
quences starting from the release request to release *o 
confirmation for use in releasing the second secondary 
logical communication channel established by the se- 
ries of communication sequences 87, 88, .... 92. 
[0037] Referring to Fig. 16, the CB value b3b2b1b0 = 
'1100' indicates writing command (WC) with no lock & 
designation, and the CB value b3b2b1b0 = "1101 ' indi- 
cates writing data with no lock designation. 

[0038] Referring to Fig. 18, Reference 71 , 72 85, 

86, and 105, 106 116, 117 represent the same def- 
initions as in Fig. 1 3. Reference numerals 1 20, 1 21 and so 
122 represent a series of communication sequences 
whereby a control section SDc-1 (control section 15) 
generates an establishment request 87 for the estab- 
lishment of a third secondary logical communication 
channel 2.7 shown in Fig. 12 between the control sec- s$ 
tion SDc-1 (control section 15) of the electronic device 
C 6 shown in Fig. 1 2 and a control section SDa-2 (control 
section 1 1 ) of the electronic device A 4 via the respective 



communication sections 9 (Dc) and 7 (Da), thereafter a 
secondary logical communication channel establish- 
ment message (SLRQ 1 21 ) is transmitted from the com- 
munication section 9 (Dc) to the communication section 
7 (Da), and an establishment notice 1 22 for notifying the 
third secondary logical communication channel estab- 
lishment is transmitted from the communication section 
7 (Da) to the control section SDa-2 (control section 11 ). 
Reference numeral 1 23 represents an establishment re- 
jection notified from the control section SDa-2 (control 
section 1 1 ) to the communication section 7 (Da), the es- 
tablishment rejection indicating that since the control 
section SDa-2 (control section 11) is now occupied by 
the first secondary logical communication channel 
shown in Fig. 1 3 by the control section 1 4 (SDb-2) of the 
electronic device shown in Fig. 12, the establishment of 
the third secondary logical communication channel by 
the control section of another electronic device is to be 
rejected. Reference numeral 1 24 represents a second- 
ary logical communication channel establishment rejec- 
tion message (SLRJ) to the control section SDc-1 (con- 
trol section 15) generated by the communication section 
7 (Da) in response to the establishment rejection 123. 
Reference numeral 1 25 represents an establishment er- 
ror indicating the secondary logical communication 
channel establishment rejection, which is sent from the 
communication section 9 (Dc) received SLRJ 124 to the 
control section SDc-1 (control section 15) requested the 
establishment of the third secondary logical communi- 
cation channel. Reference numerals 126, 127, 131 
represent a series of communication sequences where- 
by including the sequences starting from generating an 
establishment request 126 for requesting to establish a 
third secondary logical communication channel be- 
tween a control section SDc-1 (control section 1 5) of the 
electronic device C 6 shown in Fig. 12 and the control 
section SDa-2 (control section 11 ) of another electronic 
device A 4 via the respective communication sections 9 
(Dc) and 7 (Da), and to receiving the establishment con- 
firmation 1 31 for confirming that the third secondary log- 
ical communication channel has been correctly estab- 
lished. Reference numerals 1 32, 1 33 and 1 34 represent 
a series of communication sequences for transferring 
data, commands and the like via the established third 
secondary logical communication channel from SDc-1 
(control section 15) to SDa-2 (control section 11). Ref- 
erence numerals 135, 136 139, 140 represent a se- 
ries of communication sequences starting from the re- 
lease request to release confirmation for use in releas- 
ing the third secondary logical communication channel 
established by the series of communication sequences 
126,127 131. 

[0039] The communication procedure of the system 
constructed as above will be described below. 
[0040] With reference to Fig. 12 showing the logical 
communication interconnection of the electronic device 
system shown in Fig. 6, the establishment procedure of 
the secondary logical communication channel by the 



9 



17 



EP 0 390 567 B1 



18 



control section SDc-2 (control section 15) of the elec- 
tronic device C 6 relative to the control section SDa-1 
(control section 10) of the electronic device A 4 by using 
the messages shown in Fig. 17 is shown in Fig. 14 as 
the message transmission procedure by the control sec- 
tion which requests the establishment of the secondary 
logical communication channel, and in Fig. 15 as the 
message reception procedure by the control section 
which is notified of the establishment of the secondary 
logical communication channel. The flow of the proce- 
dure shown in Figs. 14 and 15 will be described below. 
[0041] Fig. 14 shows the procedure executed by the 
control section requesting the establishment of the sec- 
ondary logical communication channel wherein the con- 
trol section of the electronic device C 6 for example 
shown in Fig. 1 2 issues an establishment request to an- 
other control section of the electronic device a 4, a mes- 
sage is transferred via the established secondary logical 
communication channel between the control sections of 
the different electronic devices, and after transferring 
the message, the secondary logical communication, 
channel is requested to be released. Fig. 13 shows the 
communication sequences wherein the transmission 
procedure shown in Fig. 14 is applied to the electronic 
devices B 5 and C 6. The CB values newly adopted as 
shown in Fig. 1 6 are used in the CB field 20 in a message 
shown in Fig. 17. A writing command (WC) with no lock 
designation of b3b2b1b0 = "1100" is applied to SLRQ, 
SLRP and SLRJ, a wirting command (WC) with no lock 
designation of b3b2b 1 bO = "1 1 00' or a writing data (WD) 
with no lock designation is applied to SLTF, and a writing 
command (WC) with no lock designation of b3b2b1b0 
= '1100" is applied to SLRL and SLRP. 
[0042] Fig. 1 5 shows the procedure executed by the 
control section which is notified of the secondary logical 
communication channel release, wherein a control sec- 
tion of the electronic device A 4 for example shown in 
Fig. 1 2 is requested by a control section of another elec- 
tronic device C 6 to establish a secondary logical com- 
munication channel, after sending back the correspond- 
ing establishment response the control section logically 
coupled via the secondary logical communication chan- 
nel to the control section of the electronic device A 4 
which was requested to establish the channel receives 
via the secondary logical communication channel, re- 
ceives a notice of a message transfer as many times as 
necessary from the control section of the electronic de- 
vice C 6, after the reception of the necessary numbers 
of messages the secondary logical communication 
channel is completely released at the control section of 
the electronic device A4 which received a release notice 
via the secondary logical communication channel from 
the control section of the electronic device C 6 which 
requested the establishment, and the release comple- 
tion result is sent back as SLRR 103 to the control sec- 
tion which requested to release the secondary logical 
communication channel. 

[0043] In the communication sequences shown in Fig. 



13, by using the transmission procedure shown in Fig. 
14 and the reception procedure shown in Fig. 15, first, 
the control section SDb-2 (control section 14) of the 
electronic device B 5 issues an establishment request 
s 71 , SLRQ 72 is notified via the communication sections 
8 (Db) and 7 (Da) to the control sections SDa-3 (control 
section 1 2) and SDa-2 (control section 11 ) as the estab- 
lishment notices 73 and 74 respectively, the corre- 
sponding establishment responses 75 and 78 are trans- 
10 mitted to the communication section 8 (Db) by using 
SLRP 76 and SLRP 79 respectively, and the control sec- 
tion SDb-2 (control section 14) is notified by using the 
establishment confirmation 77 and 80 of the fact that the 
secondary logical communication channel 2.6 shown in 
15 Fig. 1 2 has been established. Next, under the condition 
that the secondary logical communication channel 2.6 
shown in Fig. 12 has been established, the control sec- 
tion SDc-1 (control section 15) of the electronic device 
C 6 different from the electronic device B 5 issues the 
20 establishment request 87 to the control section SDa-1 
(control section 10) of the electronic device A 4 at which 
the secondary logical communication channel has not 
been established, the secondary logical communication 
channel 2.5 is established between the control sections 
25 SDc-1 (control section 15) and SDa-2 (control section 
10) by executing a series of communication sequences 
shown in Fig. 13, and after transferring a necessary 
message, the control section SDc-1 (control section 15) 
issues a release request for the established secondary 
30 logical communication channel 2.5 and receives the re- 
lease confirmation 104 indicating a reception of SLRR 
103 representative of the release completion. Thereaf- 
ter, the control section SDb-2 (control section 14) trans- 
fers a necessary message via the established second- 
as ary logical communication channel 2.6 to the control 
section SDa-2 (control section 11) or SDa-3 (control 
section 1 2), and the control section SDb-2 (control sec- 
tion 14) issues the release request 105 to release the 
secondary logical communication channel 2.6 by using 
to the communication sequences from the release request 
108 to the release confirmation 117 shown in Fig. 1 3. 
[0044] In the communication sequences shown in Fig. 
18 using the transmission procedure of Fig. 14 and the 
reception procedure of Fig. 15, under the condition that 
45 the first secondary logical communication channel 2.6 
has been established between the control section SDb- 

2 (control section 14) of the electronic device B 5 and 
the control sections SDa-2 (control section 1 1 ) and SDa- 

3 (control section 12) of the electronic device A 4 upon 
so issuance of the establishment request 71 by the control 

section SDb-2 (control section 14), i.e., under the con- 
dition that a message can be transferred as SLTF 82 
and 85, the control section SDc-1 (control section 1 5) of 
the electronic device C 6 issues to the control section 
ss SDa-2 (control section 11 ) of the electronic device A 4 
the establishment request 120 for requesting to estab- 
lish the second secondary logical communication chan- 
nel 2.7, and transfers SLRQ 1 21 to the electronic device 
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A 4 to thereby transmit the establishment notice 122 to 
the control section SDa-2 (control section 11). In this 
case, since the control section SDa-2 (control section 
11) has established the first secondary logical commu- 
nication channel 2.6 relative to the control section SDb- 
2 (control section 14) of the electronic device B 5 differ- 
ent from the electronic device C 6, it judges that the es- 
tablishment request for the secondary logical communi- 
cation channel from the other control section cannot be 
allowed. Therefore, the control section SDa-2 (control 
section 1 1 ) sends back the establishment rejection 1 23 
as SLRJ 1 24 to the electronic device C 6 which request- 
ed the establishment, and notifies the control section 
SDc-1 (control section 15) of the establishment error 
125. The control section SDc-1 (control section 15) 
which rejected to establish the second secondary logical 
communication channel is thereafter notified by the es- 
tablishment confirmation 131, in accordance with the 
predetermined establishment error recovery procedure 
and after the communication sequence for releasing the 
first secondary logical communication channel 2.6 is ex-, 
ecuted upon issuance of a release request from the con- 
trol section SDb-2 (control section 14) of the electronic 
device B 5, i.e., the control request 105 for SDa-2 (con- 
trol section 11) and the control request 108 for SDa-3 
(control section 12), of the fact that the establishment 
request 1 26 was issued again and the control section 
SDa-2 (control section 11) has allowed to establish the 
second secondary logical communication channel. 
Thereafter, the transfer sequence of a message is car- 
ried out as many times as necessary between SDc-1 
(control section 15) and SDa-2 (control section 11), and 
the release sequence for the established second sec- 
ondary logical communication channel is carried out. In 
releasing the second secondary logical communication 
channel 2.6 which interconnects SDb-2 (control section 
1 4) and the two control sections SDa-2 (control section 
11) and SDa-3 (control section 12) of the electronic de- 
vice A 4, a desired one of the two control sections may 
be disconnected from the second secondary logical 
communication channel 2.6. Namely, SDb-2 (control 
section 1 4) of the electronic device B 5 issues the re- 
lease request for the second secondary logical commu- 
nication channel 2.6 only to the SDb-2 (control section 
1 1 ) of the electronic device A 4 with which SDc-1 (control 
section 1 5) ol the electronic device C 6 intends to com- 
municate, to thereby make only SDa-2 (control section 
1 1 ) unoccupied. The unoccupied SDa-2 (control section 
11) is made thereafter allowable to receive the estab- 
lishment request for the secondary logical communica- 
tion channel in one-to-one correspondence with SDc-1 
(control section 15) of the electronic device C 6 whose 
establishment request was once rejected. 
[0045] As described above, in the second embodi- 
ment there is provided, in a control section, communi- 
cation means for the communication between a control 
section and a communication section and means for es- 
tablishing or releasing the secondary logical communi- 



cation channel used between the control section of dif- 
ferent electronic devices. Therefore, communication 
can be efficiently carried out between control sections, 
and in addition exclusive communication control for a 
5 message transmission/reception between control sec- 
tions can be realized using a simple communication se- 
quence. 
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An electronic device (4, 5, 6) having an exclusive 
control type of communication function in a commu- 
nication system having at least two electronic de- 
vices connected to a predefined signal transmission 
line (1), comprising: 

a communication section (7, 8, 9) for transmit- 
ting or receiving a message, said communica- 
tion section having a communication control 
function to establish or release a primary logical 
communication channel (2, 3) between com- 
munication sections of respective electronic 
devices at transmission side and reception 
side; and 

control sections (10-16) of respective sub-de- 
vices included in said electronic device, each 
of said control sections having a function to 
process and execute the contents of informa- 
tion described in data fields of said message, 
and each of said control sections having a com- 
munication control function to establish or re- 
lease a secondary logical communication 
channel (2.1-2.4) between control sections of 
respective electronic devices at transmission 
side and reception side; 
wherein said communication section and con- 
trol section each including means for transfer- 
ring substantially all or a part of said message 
between said communication section and con- 
trol section within the same electronic device. 
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2. An electronic device of claim 1 , wherein any one of 
said control sections of a first electronic device 

45 which requests for an establishment of said second- 
ary logical channel is adapted to designate, in a sin- 
gle establishment request, a plurality of control sec- 
tions of second electronic devices to be connected 
to the same secondary logical channel. 

50 

3. An electronic device of claim 1, wherein said com- 
munication section of said electronic device which 
was requested to establish said secondary logical 
communication channel is adapted to have, as the 

ss information on said electronic device which re- 
quested to establish said secondary logical commu- 
nication channel on said primary logical communi- 
cation channel established via said communication 
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section, the discrimination information on said elec- 
tronic device, discrimination information (such as 
address on said signal transmission tine) on said 
communication section, discrimination information 
(logical number or logical address) on said control $ 
section, and as the establishment completion infor- 
mation at said electronic device which was request- 
ed to establish said secondary logical communica- 
tion channel, the discrimination information (logical 
number or logical address) on one or more of said 10 
control sections occupied by said control section of 
another electronic device. 

4. An electronic device of claim 1 . wherein said com- 
munication section of said electronic device which ^ 
was requested to establish said secondary logical 
communication channel is adapted to supervise 
and hold, as the information on said electronic de- 
vice which requested to establish said secondary 
logical communication channel on said primary log- *o 
ical communication channel established via said, 
communication section, the discrimination informa- 
tion on said electronic device, discrimination infor- 
mation (such as address on said signal transmis- 
sion line) on said communication section, discrimi- 
nation information (logical number or logical ad- 
dress) on said control section, and each of said con- 
trol sections of said electronic device which was re- 
quested to establish said secondary logical commu- 
nication channel is adapted to supervise and hold, & 
as the establishment completion information at said 
electronic device which was requested to establish 
said secondary logical communication channel, the 
information on whether there is any control section 
which is occupied by said control section of another as 
electronic device. 

5. A communication system having a plurality of said 
electronic devices having an exclusive control type 

of communication function according to claim 1 , and *o 
connected in a common signal transmission line. 

6. A communication system having a plurality of said 
electronic devices having an exclusive control type 

of communication function according to claim 2, and «s 
connected in a common signal transmission line. 

7. A communication system having a plurality of said 
electronic devices having an exclusive control type 

of commun ication function according to claim 3, and so 
connected in a common signal transmission line. 

8. A communication system having a plurality of said 
electronic devices having an exclusive control type 
of commun teat ton function according to claim 4, and 
connected in a common signal transmission line. 

9. An electronic device (4. 5, 6) having an exclusive 



control type of communication function in a commu- 
nication system having at least two electronic de- 
vices connected to a predefined signal transmission 
line (1), wherein: 

each of said electronic device comprises 

a communication section (7-9) of a device level 
for transmitting/receiving a message, and 
a control section (10-16) of a sub-device level 
having a function to process and execute the 
contents of information described in a data field 
of a frame of said message, and 
said communication section and control section 
each including means for transferring substan- 
tially all or a part of said message between said 
communication section and control section 
within the same electronic device; and wherein 
for transferring said message from said elec- 
tronic device at the transmission side to said 
electronic device at the reception side by es- 
tablishing a logical communication channel 
therebetween, 

each of said control section is adapted to have 
a communication control function to establish 
or release a secondary logical communication 
channel (2.5-2.7) at sub-device level between 
said control sections of said transmission side 
electronic device and said reception side elec- 
tronic device, without establishing a primary 
logical communication channel between said 
communication sections of said transmission 
side electronic device and said reception side 
electronic device; whereby 
the establishment/release of said secondary 
logical communication channel is executed to 
transfer data or commands between said con- 
trol sections, and when said communication 
section is adapted to repeat the contents of said 
message transferred via said signal transmis- 
sion line from said control section connected to 
said communication section, said communica- 
tion section is adapted to transparently transfer 
said contents of said message without impos- 
ing any restriction on the contents of a data field 
of said message. 

10. An electronic device of claim 9, wherein if said con : 
trol section of said electronic device which was re- 
quested to establish said secondary logical commu- 
nication channel is adapted to have already another 
secondary logical communication channel estab- 
lished, an establishment rejection response is sent 
back to said control section of said electronic device 
which requested to establish said secondary logical 
communication channel. 

11. An electronic device of claim 9, wherein when one 
of said control sections of a first electronic device 
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which is adapted to request the establishment of 
said secondary logical communication channel 
designates a plurality of control sections of a sec- 
ond electronic device which is requested to estab- 
lish said secondary logical communication channel, s 
said one of said control sections is adapted to de- 
scribe and designate said plurality of control sec- 
tions at the same time when a single establishment 
request is issued by said one of said control sec- 
tions. 10 

1 2. An electronic device of claim 9, wherein if said con- 
trol section of said electronic device which was re- 
quested to establish said secondary logical commu- 
nication channel is adapted to have already another is 
secondary logical communication channel estab- 
lished, said communication section connected to 
said control section which received said establish- 
ment request is adapted to determine whether or 
not an establishment rejection response is sent 20 
back to said control section of said electronic device, 
which requested to establish said secondary logical 
communication channel. 

1 3. An electronic device of claim 9, wherein if said con- 2s 
trol section of said electronic device which was re- 
quested to establish said secondary logical commu- 
nication channel is adapted to have already another 
secondary logical communication channel estab- 
lished, said communication section connected to 30 
said control section which received said establish- 
ment request is adapted to hold the establishment 
information (establishment completion/not-estab- 
lished) on each of said control sections at said sec- 
ondary logical communication channel necessary 35 
for determining whether or not an establishment re- 
jection response is sent back to said control section 

of said electronic device which requested to estab- 
lish said secondary logical communication channel, 
or in the case where said other secondary logical 
communication channel is not still established, is 
adapted to hold the additional information on said 
electronic device together with said establishment 
information. 

45 

14. A communication system having a plurality of said 
electronic devices having an exclusive control type 
of communication function according to claim 9, and 
connected in a common signal transmission line. 

so 

15. A communication system having a plurality of said 
electronic devices having an exclusive control type 
of communication function according to claim 10, 
and connected in a common signal transmission 
line. * 

16. A communication system having a plurality of said 
electronic devices having an exclusive control type 



of communication function according to claim 11, 
and connected in a common signal transmission 
line. 

17. A communication system having a plurality of said 
electronic devices having an exclusive control type 
of communication function according to claim 12, 
and connected in a common signal transmission 
line. 

18. A communication system having a plurality of said 
electronic devices having an exclusive control type 
of communication function according to claim 13, 
and connected in a common signal transmission 
line. 



Patentanepruche 

1. Elektronisches Gerat (4, 5, 6) mit einer Kommuni- 
kationsfunktion vom Typ mit ausschlieGlicher 
Steuerung in einem Kommunikationssystem mit zu- 
mindest zwei mit einer vordefinierten SignalObertra- 
gungsleitung (1) verbundenen elektronischen Ge- 
raten, mit: 

einem Kommunikationsabschnrtt (7, 8, 9) zum 
Senden oder Emptangen einer Nachricht, der 
eine Kommunikationssteuerfunktion zum Her- 
stellen oder Aufldsen eines primaren logischen 
Kommunikationskanals (2, 3) zwtschen Kom- 
munikationsabschnitten entsprechender elek- 
tronischer Gerate auf der Sendeseite und der 
Empfangsseite aufweist; und 

Steuerabschnitten (10-16) entsprechender in 
dem elektronischen Gerat enthaltener Sub-Ge- 
rate, wobei jeder Steuerabschnitt eine Funktion 
zum Verarbeiten und Ausfuhren des in Daten- 
feldem der Nachricht enthaltenen Informati- 
onsinhalts aufweist und jeder Steuerabschnitt 
eine Kommunikatwnssteuerfunktion zum Her- 
stellen und Auflosen eines sekundaren logi- 
schen Kommunikationskanals (2.1-2.4) zwi- 
schen Steuerabschnitten entsprechender elek- 
tronischer Gerate auf der Sendeseite und der 
Empfangsseite aufweist; 

wobei der Kommunikationsabschnrtt und der 
Steuerabschnitt jeweils eine Einrichtung zum 
Ubertragen im wesentlichen der ganzen oder 
eines Teils der Nachricht zwischen dem Kom- 
munikationsabschnitt und dem Steuerabschnitt 
innerhalb desselben elektronischen Gerats 
aufweisen. 

2. Elektronisches Gerat nach Anspruch 1 , bei dem ein 
beliebiger der Steuerabschnitte eines ersten elek- 
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tronischen Gerats, der zur Herstellung des sekun- 5. 
daren logischen Kanats anfragt, ausgelegt ist zum 
in einer einzigen Herstellungsanfrage Bezeichnen 
einer Mehrzahl von Steuerabschnttten z we iter elek- 
tronischer Gerate, die mit dem gleichen sekunda- s 
ren logischen Kanal verbunden werden sol I en. 

6. 

3. Elektronisches Gerat nach Anspruch 1 , bei dem der 
Kommunikationsabschnitt des elektronischen Ge- 
rats, das zur Herstellung des sekundaren logischen 10 
Kommunikationskanals angefragt worden ist, aus- 
gelegt ist, als Information uber das elektronische 
Gerat, das die Herstellung des sekundaren togi- 7. 
schen Kommunikationskanals auf dem uber den 
Kommunikationsabschnitt hergestellten primaren J5 
logischen Kommunikationskanal angefragt hat, die 
Unterscheidungsinformation Qber das elektroni- 
sche Gerat, Unterscheidungsinformation (etwa 
Adresse an der SignalObertragungsleitung) Qber 8. 
den Kommunikationsabschnitt, Unterscheidungsin- 20 
formation (logische Nummer oder logische Adres- 
se) uber den Steuerabschnitt und als Herstellungs- 
abschluftinformation an dem elektronischen Gerat, 

das zur Herstellung des sekundaren logischen 
Kommunikationskanals angefragt worden ist, die 25 9. 
Unterscheidungsinformation (logische Nummer 
oder logische Adresse) Qber einen oder mehrere 
der durch den Steuerabschnitt eines anderen elek- 
tronischen Gerats besetzten Steuerabschnitte zu 
enthalten. 30 

4. Elektronisches Gerat nach Anspruch 1 , bei dem der 
Kommunikationsabschnitt des elektronischen Ge- 
rats, das zur Herstellung des sekundaren logischen 
Kommunikationskanals angefragt worden ist, aus- 35 
gelegt ist, als Information Qber das elektronische 
Gerat, das zur Herstellung des sekundaren logi- 
schen Kommunikationskanals auf dem uber den 
Kommunikationsabschnitt hergestellten primaren 
logischen Kommunikationskanal angefragt - wor- *o 
den ist, die Unterscheidungsinformation Qber das 
elektronische Gerat, Unterscheidungsinformation 
(etwa Adresse an der SignalObertragungsleitung) 
Qber den Kommunikationsabschnitt, Unterschei- 
dungsinformation (logische Nummer oder logisch 45 
Adresse) uber den Steuerabschnitt zu Oberwachen 
und zu halten, und jeder der Steuerabschnitte des 
elektronischen Gerats, das zur Herstellung des se- 
kundaren logischen Kommunikationskanals ange- 
fragt worden ist, ausgelegt ist, als Herstellungsab- so 
schluBinformation an dem elektronischen Gerat, 
das zur Herstellung des sekundaren logischen 
Kommunikationskanals angefragt worden ist, die 
Information darOber zu uberwachen und zu halten, 

ob es irgend einen durch den Steuerabschnitt eines 55 
anderen elektronischen Gerats besetzten Steuer- 
abschnitt gibt. 



Kommunikationssystem mit einer Mehrzahl der 
elektronischen Gerate mit einer Kommunikations- 
funktion vom Typ mit ausschlieBlicher Steuerung 
gemaB Anspruch 1 , die mit einer gemeinsamen Si- 
gnalObertragungsleitung verbunden sind. 

Kommunikationssystem mit einer Mehrzahl der 
elektronischen Gerate mit einer Kommunikations- 
funktion vom Typ mit ausschlieBlicher Steuerung 
gemaB Anspruch 2, die mit einer gemeinsamen Si- 
gnalObertragungsleitung verbunden sind. 

Kommunikationssystem mit einer Mehrzahl der 
elektronischen Gerate mit einer Kommunikations- 
funktion vom Typ mit ausschlieBlicher Steuerung 
gemaB Anspruch 3, die mit einer gemeinsamen Si- 
gnalObertragungsleitung verbunden sind. 

Kommunikationssystem mit einer Mehrzahl der 
elektronischen Gerate mit einer Kommunikatbns- 
funktion vom Typ mit ausschlieBlicher Steuerung 
gemaB Anspruch 4, die mit einer gemeinsamen Si- 
gnalObertragungsleitung verbunden sind. 

Elektronisches Gerat (4, 5, 6) mit einer Kommuni- 
kationsfunktion vom Typ mit ausschlieBlicher 
Steuerung in einem Kommunikationssystem mit zu- 
mindest zwei mit einer vordefinierten SignalObertra- 
gungsleitung (1) verbunden en elektronischen Ge- 
rat en, wobei: 

jedes der elektronischen Gerate aufweist 

einen Kommunikationsabschnitt (7-9) auf Ge- 
ratniveau zum Senden/Empfangen einer Nach- 
richt und 

einen Steuerabschnitt (10-16) auf Sub-Gerat- 
niveau mit einer Funktion zum Verarbeiten und 
Ausfuhren des in einem Datenfeld eines Daten- 
pakets der Nachricht beschriebenen Informati- 
on sin halts, und 

wobei der Kommunikationsabschnitt und der 
Steuerabschnitt jeweils eine Einrichtung zum 
Ubertragen im wesentlichen der ganzen oder 
eines Teils der Nachricht zwi schen dem Kom- 
munikationsabschnitt und dem Steuerabschnitt 
innerhalb desselben elektronischen Gerats 
aufweisen; und wobei 

zum Ubertragen der Nachricht von dem elek- 
tronischen Gerat auf der Sendeseite zu dem 
elektronischen Gerat auf der Empfangsseite 
durch Herstellen eines logischen Kommunika- 
tionskanals dazwischen 

jeder der Steuerabschnitte ausgelegt ist, eine 
Kommunikationssteuerf unktion zum Herstellen 
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Oder Aufldsen eines sekundaren logischen 
Kommunikationskanats (2.5-2.7) auf Sub-Ge- 
ratniveau zwischen den Steuerabschnitten des 
sendeseitigen elektronischen Gerats und des 
empfangsseitigen elektronischen Gerats, ohne $ 
Herstellung eines prirnaren logischen Kommu- 
nikationskanals zwischen den Kommunikati- 
onsabschnitten des sendeseitigen elektroni- 
schen Gerats und des empfangsseitigen elek- 
tronischen Gerats, aufzuweisen; wodurch to 

die Herstellung/das Aufldsen des sekundaren 
logischen Kommunikationskanals durchge- 
fuhrt wird zum Ubertragen von Daten Oder Be- 
fehlen zwischen den Steuerabschnitten, und 15 
wenn der Kommunikationsabschnitt ausgelegt 
ist zum Wiederholen des Inhalts der Ober die 
SignalQbertragungsleitung von dem mit dem 
Kommunikationsabschnitt verbundenen Steu- 
erabschnitt aus ubertragen en Nachricht, der so 
Kommunikationsabschnitt ausgelegt ist zum. 
transparenten Ubertragen des Inhalts der 
Nachricht ohne Auferlegen einer Einschran- 
kung bezOglich des Inhalts eines Datenfeldes 
der Nachricht. 25 

10. Elektronisches Gerat nach Anspruch 9, bei dem, 
wenn der Steuerabschnitt des elektronischen Ge- 
rats, das zur Herstellung des sekundaren logischen 
Kommunikationskanals angefragt worden ist, dazu 30 
ausgelegt ist, bereits einen weiteren sekundaren lo- 
gischen Kommunikationskanal hergestellt zu ha- 
ben, eine HerstellungszurOckweisungsantwort zu 
dem Steuerabschnitt des elektronischen Gerats, 
das die Herstellung des sekundaren logischen 35 
Kommunikationskanals angefragt hat, zuruckge- 
schickt wird. 

11. Elektronisches Gerat nach Anspruch 9, bei dem, 
wenn einer der Steuerabschnitte eines ersten elek- 40 
tronischen Gerats, das ausgelegt ist zum Anfragen 
der Herstellung des sekundaren logischen Kommu- 
nikationskanals, eine Mehrzahl von Steuerab- 
schnitten eines zweiten elektronischen Gerats, das 
zur Herstellung des sekundaren logischen Kommu- *s 
nikationskanals angefragt wird, bezeichnet, der ei- 
ne der Steuerabschnitte ausgelegt ist zum Be- 
schreiben und Bezeichnen der Mehrzahl von Steu- 
erabschnitten gleichzeitig mit der Herausgabe einer 
einzigen Herstellungsanfrage durch den einen der so 
Steuerabschnitte. 

12. Elektronisches Gerat nach Anspruch 9, bei dem, 
wenn der Steuerabschnitt des elektronischen Ge- 
rats, das die Herstellung des sekundaren logischen ss 
Kommunikationskanals angefragt hat, ausgelegt 

ist, noch einen weiteren sekundaren logischen 
Kommunikationskanal herzustellen, der mit dem 



Steuerabschnitt, der die Herstellungsanfrage emp- 
fangt, verbundene Kommunikationsabschnitt aus- 
gelegt ist zum Bestimmen, ob zu dem Steuerab- 
schnitt des elektronischen Gerats, das die Herstel- 
lung des sekundaren logischen Kommunikations- 
kanals angefragt hat, eine Herstellungszuruckwei- 
sungsantwort zuruckgeschickt wird oder nicht. 

13. Elektronisches Gerat nach Anspruch 9, bei dem, 
wenn der Steuerabschnitt des elektronischen Ger 
rats, das zur Herstellung des sekundaren logischen 
Kommunikationskanals angefragt worden ist, aus- 
gelegt ist, bereits einen weiteren sekundaren logi- 
schen Kommunikationskanal hergestellt zu haben, 
der mit dem Steuerabschnitt, der die Herstellungs- 
anfrage empfangen hat, 

verbundene Kommunikationsabschnitt ausge- 
legt ist zum Halten der Herstellungsinformation 
(HerstellungsabschlufVNicht-Herstellung)Ober 
jeden der Steuerabschnitte an dem sekunda- 
ren logischen Kommunikationskanal, die erfor- 
derlich ist zum Bestimmen, ob eine Herstel- 
lungszurOckweisungsantwort zu dem Steuer- 
abschnitt des elektronischen Gerats, das die 
Herstellung des 

sekundaren logischen Kommunikationskanals 
angefragt hat, zuruckgeschickt wird Oder nicht, 
Oder in dem Fall, daft der weitere sekundare to- 
gische Kommunikationskanal nicht mehr her- 
gestellt ist, ausgelegt ist zum Halten der zu- 
satzlichen Information Ober das elektronische 
Gerat zusammen mit der Herstellungsinforma- 
tion. 

14. Kommunikationssystem mit einer Mehrzahl der 
elektronischen Gerate mit einer Kommunikations- 
funktion vom Typ mit ausschlieBlicher Steuerung 
gemaB Anspruch 9, die mit einer gemeinsamen Si- 
gnalQbertragungsleitung verbunden sind. 

15. Kommunikationssystem mit einer Mehrzahl der 
elektronischen Gerate mit einer Kommunikations- 
funktion vom Typ mit ausschlieBlicher Steuerung 
gemaB Anspruch 1 0, die mit einer gemeinsamen Si- 
gnalQbertragungsleitung verbunden sind. 

16. Kommunikationssystem mit einer Mehrzahl der 
elektronischen Gerate mit einer Kommunikations- 
funktion vom Typ mit ausschlieBlicher Steuerung 
gemaB Anspruch 11 , die mit einer gemeinsamen Si- 
gnalQbertragungsleitung verbunden sind. 

17. Kommunikationssystem mit einer Mehrzahl der 
elektronischen Gerate mit einer Kommunikations- 
funktion vom Typ mit ausschlieBlicher Steuerung 
gemaB Anspruch 1 2, die mit einer gemeinsamen Si- 
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gnalubertragungsleitung verbunden sind. 

18. Kommunikationssystem mit einer Mehrzahl der 
elektronischen Gerate mit einer Kommunikations- 
funktion vom Typ mit ausschlieGlicher Steuerung $ 
gemaR Anspruch 1 3, die mit einer gemeinsamen Si- 
gnalObertragungsleitung verbunden sind. 



Revendlcatlons 



10 



1 . Dispositif electronique (4, 5, 6) comportant un type 
de commande exclusive cfune tonction de commu- 
nication dans un systems de communication ayant 
au moins deux dispositifs electroniques connectes 
a une ligne de transmission de signal predefinie (1 ), 
comprenant : 

une section de communication (7. 8, 9) pour 
emettre ou recevoir un message, ladite section 20 
de communication comportant une Tonction de 
commande de communication pour etablir ou 
liberer un canal de communication logique pri- 
maire (2, 3) entre des sections de communica- 
tion des dispositifs electroniques respectifs au 25 
c6te emission et au cote reception ; et 4. 
des sections de commande (1 0 a 1 6) de sous- 
dispositifs respectifs inclus dans ledit dispositif 
electronique, chacune desdites sections de 
commande comportant une fonction pour trai- 30 
ter et executor les contenus des informations 
decrites dans des zones de donnees dudit 
message et chacune desdites sections de com- 
mande comportant une fonction de commande 
de communication pour 6tablir ou liberer un ca- 35 
nal de communication logique secondare (2.1 
a 2.4) entre des sections de commande des 
dispositifs electroniques respectifs au cdte 
emission et au cote reception ; 
dans lequel ladite section de communication et *o 
ladite section de commande incluent chacune 
un moyen pour transferer sensiblement la tota- 
lity ou une partie dudit message entre ladite 
section de communication et ladite section de 
commande a I'interieur du meme dispositif 45 
electronique. 

2. Dispositif electronique selon la revendication 1, 
dans lequel Tune quelconque desdites sections de 
commande d'un premier dispositif electronique qui so 
demande un etablissement dudit canal de commu- 
nication logique secondare est concue pour desi- 
gner, dans une seule demande d'etablissement, 
une pluralite de sections de commande des se- 
conds dispositifs electroniques qui doivent etre con- 55 
nectees au meme canal de communication logique 
secondare. 



Dispositif electronique selon la revendication 1, 
dans lequel ladite section de communication dudit 
dispositif electronique auquel on a demande d'eta- 
blir ledit canal de communication logique seconda- 
re est concu pour avoir comme informations sur le- 
dit dispositif electronique auquel on a demande 
d'etablir ledit canal de communication logique se- 
condare sur ledit canal de communication logique 
primaire etabli via ladite section de communication, 
des informations de discrimination concemant ledit 
dispositif electronique, des informations de discri- 
mination (telles qu'adresse sur ladite ligne de trans- 
mission de signal) concernant ladite section de 
communication, des informations de discrimination 
(numdro logique ou adresse logique) concernant la- 
dite section de commande et comme informations 
d'achevement d'etablissement au niveau dudit dis- 
positif electronique auquel on a demande d'etablir 
ledit canal de communication logique secondare, 
des informations de discrimination (numero logique 
ou adresse logique) concernant une ou plusieurs 
desdites sections de commande occupies par la- 
dite section de commande d'un autre dispositif elec- 
tronique. 

Dispositif electronique selon la revendication 1, 
dans lequel ladite section de communication dudit 
dispositif electronique auquel on a demande d'eta- 
blir ledit canal de communication logique seconda- 
re est concu pour supervisor et conserver, comme 
informations concernant ledit dispositif electronique 
auquei qui on a demande d'etablir ledit canal de 
communication logique secondaire sur ledit canal 
de communication logique primaire etabli via ladite 
section de communication, des informations de dis- 
crimination concernant ledit dispositif electronique, 
des informations de discrimination (telles qu'adres- 
se sur ladite ligne de transmission de signal) con- 
cernant ladite section de communication, des infor- 
mations de discrimination (num6ro logique ou 
adresse logique) concernant ladite section de com- 
mande et chacune desdites sections de comman- 
de, dudit dispositif electronique auquel on a deman- 
de d'etablir ledit canal de communication logique 
secondaire est concu pour supervisor et conserver, 
comme informations d'achevement d'etablisse- 
ment au niveau dudit dispositif electronique auquel 
on a demande d'etablir ledit canal de communica- 
tion logique secondaire, des informations concer- 
nant le fait qu'il existe une section de commande 
quelconque qui est occupee par ladite section de 
commande d'un autre dispositif electronique. 

>. Systeme de communication comportant une plura- 
lite dedits dispositifs electroniques comportant un 
type de commande exclusive de fonction de com- 
munication selon la revendication 1 , et connectes a 
une ligne de transmission de signal commune. 
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6. Systeme de communication comportant une plura- 
lity dedits dispositifs Electroniques comportant un 
type de commando exclusive de fonction de com- 
munication selon la revendication 2, et connects a 
une ligne de transmission de signal commune. $ 

7. Systeme de communication comportant une plura- 
lltd dedits dispositifs Electroniques comportant un 
type de commands exclusive de fonction de com- 
munication selon la revendication 3 et connect 6s a io 
une ligne de transmission de signal commune. 

8. Systeme de communication comportant une plura- 
lity dedits dispositifs Electroniques comportant un 
type de commands exclusive de fonction de com- *5 
munication selon la revendication 4, et connected a 
une ligne de transmission de signal commune. 

9. Dispositif Electronique (4, 5, 6) comportant un type 

de commande exclusive de fonction de communi- 20 
cation dans un systeme de communication ayant t 
au moins deux dispositifs Electroniques connected 
a une ligne de transmission de signal predefinie (1 ), 
dans lequel : 

chacun desdits dispositifs Electroniques com- 2s 

prend 

une section de communication (7 a 9) de niveau 
dispositif pour Emettre/recevoir un message, et 
une section de commande ( 1 0 a 1 6) de niveau 30 
sous-dispositif ayant une fonction pour traiter 
et exEcuter les contenus des informations dE- 
crites dans une zone de donnEes d'une trame 
dudit message, et 

ladite section de communication et ladite sec- 35 
tion, de commande incluant chacune un moyen 
pour transfErer sensiblement la totalitE ou une 
partie dudit message entre ladite section de 
communication et ladite section de commande 
a I'intErieur du meme dispositif Electronique ; et 40 
dans lequel 

pour transfErer ledit message a parti r dudit dis- 
positif Electronique au c6tE Emission audit dis- 
positif Electronique au cdtE reception en Eta- 
blissant un canal de communication logique en- 
tre ceux-ci, 

chaque dite section de commande est concue 
pour avoir une fonction de commande de com- 
munication pour Etablir ou libErer un canal de 
communication logique secondare (2.5 a 2.7) so 
au niveau sous-dispositif entre lesdites sec- 
tions de commande dudit dispositif Electroni- 
que cdtE Emission et dudit dispositif Electroni- 
que cfitE reception, sans Etablir un canal de 
communication logique primaire entre lesdites 55 
sections de communication dudit dispositif 
Electronique cdtE Emission et dudit dispositif 
Electronique c6tE reception ; d'ou il rEsulte que 



I'Etablissement/libEration dudit canal de com- 
munication logique secondaire est exEcutE 
pour transfErer des donnEes ou des ordres en- 
tre desdites sections de commande, et lorsque 
ladite section de communication est concue 
pour rEpEter les contenus dudit message trans - 
fErE via ladite ligne de transmission de signal a 
partir de la section de commande connects e a 
ladite section de communication, ladite section 
de communication est concue pour transfErer 
de maniere transparente lesdits contenus des 
messages sans imposer aucune restriction sur 
les contenus d'une zone de donnEes dudit 
message. 

10. Dispositif Electronique selon la revendication 9, 
dans lequel si ladite section de commande dudit 
dispositif Electronique auquet on a demandE d'Eta- 
blir ledit canal de communication logique secondai- 
re est concue pour avoir dEja un autre canal de 
communication logique secondaire Etabli, une rE- 
ponse de rejection d'Etablissement est renvoyee a 
ladite section de commande dudit dispositif Electro- 
nique qui a demandE d'Etabtir ledit canal de com- 
munication logique secondaire. 

11. Dispositif Electronique selon la revendication 9, 
dans lequel lorsqu'une desdites sections de com- 
mande d'un premier dispositif Electronique qui est 
concue pourdemander PEtablissement dudit canal 
de communication logique secondaire dEsigne une 
plurality de sections de commande d'un second dis- 
positif Electronique auquet on a demandE d'Etabtir 
ledit canal de communication logique secondaire, 
ladite section parmi lesdites sections de commande 
est concue pour decrire et dEsigner ladite plurality 
de sections de commande au meme instant lors- 
qu'une seule demande d'Etablissement est sortie 
par ladite section parmi lesdites sections de com- 
mande. 

12. Dispositif Electronique selon la revendication 9. 
dans lequel si ladite section de commande dudit 
dispositif Electronique auquel on a demandE d'Eta- 
btir ledit canal de communication logique secondai- 
re est concue pour avoir dEja un autre canal de 
communication logique secondaire Etabli, ladite 
section de communication connectEe a ladite sec- 
tion de commande qui a recti ladite demande d'Eta- 
blissement est concue pour dEterminer si oui ou 
non une rEponse de rejection d'Etablissement est 
renvoySe a ladite section de commande dudit dis- 
positif Electronique qui a demandE d'Etabtir ledit ca- 
nal de communication logique secondaire. 

13. Dispositif Electronique selon la revendication 9, 
dans lequel si ladite section de commande dudrt 
dispositif Electronique auquel on a demandE d'Eta- 
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blir ledit canal de communication logique seconda- 
re est concue pour avoir d6ja un autre canal de 
communication logique secondare Etabli, ladite 
section de communication connected a ladite sec- 
tion de commande qui a recu ladite demands d'Eta- 5 
blissement est concue pour conserver les informa- 
tions d'6tablissement (achievement d'Etablisse- 
ment/non-Etabli) concern ant chacune desdites sec- 
tions de commande au niveau dudit canal de com- 
munication logique secondare necessaire pour dE- 10 
terminer si oui ou non une rEponse de rejection 
d'Etablissement est renvoyEe a ladite section de 
commande dudit disposttif Electronique qui a de- 
mandE d'6lablir ledit canal de communication logi- 
que secondare, ou dans le cas ou ledit autre canal 15 
de communication logique secondare n'est pas en- 
core Etabli, est concue pour conserver les informa- 
tions supplEmentaires concemant ledit dispositif 
Electronique associEes auxdites informations d'eta- 
blissement. so 

14. Systeme de communication comportant une plura- 
lite dedits dispositifs electroniques comportant un 
type de commande exclusive de fonction de com- 
munication selon la revendication 9, et connected a 25 
une ligne de transmission de signal commune. 

15. Systeme de communication comportant une plura- 
lity dedits dispositifs electroniques comportant un 
type de commande exclusive de fonction de com- 30 
munication selon la revendication 1 0, et connected 

a une ligne de transmission de signal commune. 

16. Systeme de communication comportant une plura- 
lity dedits dispositifs Electroniques comportant un 35 
type de commande exclusive de fonction de com- 
munication selon la revendication 11, et connect 6s 

a une ligne de transmission de signal commune. 

17. Systeme de communication comportant une plura- *o 
lite dedits dispositifs Electroniques comportant un 
type de commande exclusive de fonction de com- 
munication selon la revendication 1 2, et connectEs 

a une ligne de transmission de signal commune. 

45 

18. Systeme de communication comportant une plura- 
lity dedits dispositifs Electroniques comportant un 
type de commande exclusive de fonction de com- 
munication selon la revendication 1 3, et connected 

a une ligne de transmission de signal commune. 50 
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I C3 



4 A 



TRANSMISSION^ 
PROCEDURE I 



c 



START 



I 



J 



A CONTROL SECTION OF A TRANSMISSION SIDE ELECTRONIC DEVICE 
REOUESTS ITS COMMUNICATION SECTION TO ESTABLISH A SECONDARY 
LOGICAL COMMUNICATION CHANNEL TO ONE OR MORE CONTROL SECTIONS 
2crT,m, C ^ T i2£ !I£ ELECTRONIC DEVICE VIA THE COMMUNICATION 
SECTION OF THE RECEPTION SIDE ELECTRONIC DEVICE. 



THE COMMUNICATION SECTION OF THE TRANSMISSION SIDE ELECTRONIC 

DEVICE DESCRIBES THE INFORMATION ON THE COMMUNICATION SECTION 

«»?„ 0 ^ 0R M0RE CONTROL SECTIONS OF THE RECEPTION SIDE ELECTR- 

2t«L5 E YI CE ., T 2 BE DESIGNATED BY THE ESTABLISHMENT REQUEST, AND 

SSS.il.iS I2 E J EC0N0ARY LOGICAL INFORMATION FIELD OF A 
TRANSMISSION FRAME. 



AFTER ASSEMBLING A SECONDARY LOGICAL COMMUNICATION CHANNEL 
SJS^'PSS^S^ ( - SLR0) AND DESIGNATING "WRITING CI MM AND 
?™^2 C L£ E ^ NATI0N IN C3 FIELD - THE MESSA( 5E IS TRANSMIT- 
TED WHILE DESIGNATING THE COMMUNICATION SECTION OF THE RECEPT- 
ION SIDE ELECTRONIC DEVICE AND SETTING SA FIELD 



NOT 

RECEIVED 




RECEIVED 



THE COMMUNICATION SECTION NOTIFIES THE CONTROL SECT- 
ION OF THE ESTABLISHMENT CONFIRMATION OF THE SECOND- 
ARY LOGICAL COMMUNICATION CHANNEL. 



ERROR RECOVERY 
PROCESS 
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FIG. 4- B 



<3" 



*I THE TRANSFER REQUEST. THE CONTROL SECTION SENDS A TRANSFER I NG 
MESSAGE CONTENT TO THE COMMUNICATION SECT ON, AND A SECONDARY 

fcS , S L -SS?SS! ICAT,0N CHANNEL TRANSFER MESSAGE (SLTF) IS SENT TO 
ONE OR MORE CONTROL SECTIONS OF THE RECEPTION SIDE ELECTRONIC 
DEVICE VIA THE ESTABLISHED SECONDARY LOGICAL COMMUNICATION AND 
THE COMMUNICATION SECTION OF THE RECEPT I ON S I DE ELECTRON I C 
DEVICE. THE INFORMATION DESIGNATING THE CONTROL SECTION OF THE 
I RA .^"iJ SI0N SIDE ELECTRONIC DEVICE AND ONE OR MORE CONTROL SEC- 
Tiff.f iJE.K CEPT,0N S,0E ELECTRONIC DEV I CE( I. E. , CONTROL SECT- 
IONS AT OPPOSITE ENDS OF THE ESTABLISHED SECONDARY LOGICAL COMM- 
UNICATION CHANNEL) IS DESCRIBED IN THE SECONDARY LOG I CALF I ELD 



A TRANSFER 
.REQUEST FROM THE CONTROL SECTION IS 
PRESENT ? 

ABSENT 



PRESENT 



Ic E T S2 N I29 L ACTION REQUESTS THE COMMUNICATION SECTION TO RELEA- 
SE THE SECONDARY LOGICAL COMMUNICATION CHANNEL 



SI r2SSS. ,C SiS?«S E S T JL 0 5L5 ESCRI BES THE '^FORMATION DESIGNATING 
ISfr£°¥I?°cc^ C I 25 A «?.2 NE 0R M0RE C0NTR0L SECTIONS BETWEEN 
?«'?L THE SECONDARY LOGICAL COMMUNICATION CHANNEL WAS ESTABLISH- 
ED AND IS NOW REQUESTED TO BE RELEASED. 




23 



EP0390 567B1 



4 C 



CD 



AFTER ASSEMBLING A SECONDARY LOGICAL COMMUNICATION 
CHANNAL RELEASE MESSAGE (SLRL) AND OES I GNAT I NG 
"WRITING COMMAND WITH AN UNLOCK DESIGNATION" AT CB 
FIELD, SLRL IS TRANSMITTED WITH THE COMMUNICATION 
SECTION AND ONE OR MORE CONTROL SECTIONS OF THE 
RECEPTION SIDE ELECTRONIC DEVICE BEING SET AT SA 
£'|LD AND SECONDARY LOGICAL INFORMATION FIELD, 



NOT RECEIVED ^ - — — WAIT A 

IECEPTION OF A SECONDARY 
LOGICAL COMMUNICATION CHANNEL RELEASE 
RESPONSE MESSAGE. 



ERROR RELEASE 
PROCESS. 



RECEIVED 




J?t C °^NICATION SECTION OF THE TRANSMISSION 
SIDE ELECTRONIC DEVICE NOTIFIES THE CONTROL 
SECT I ON OF A RELEASE CONF I RMAT I ON. 



C E N D ^ 
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FIG. 5 A 



( S T A R T~^) 

TRANSMISSION^ 
PROCEDURE ) 



UPON RECEPTION OF AN ESTABLISHMENT NOTICE BY A CONTROL 
SECTION. THE ESTABLISHMENT NOTICE IS ABORTED IF THE 
SECONDARY LOGICAL COMMUNICATION CHANNEL HAS ALREADY 
BEEN ESTABLISHED AT THE CONTROL SECTION, OR IF NOT AN 
ESTABLISHMENT RESPONESE IS RETURNED. THE INFORMATION 
ON ANOTHER CONTROL SECTION WHICH REQUESTED TO ESTABLI- 
SH THE SECONDARY LOGICAL COMMUNICATION CHANNEL DESIGN- 
ATED BY THE ESTABLISHMENT NOTICE IS TEMPORARILY STORED 
IN BOTH CASES. AND IN THE LATTER CASE THE SECONDARY 
LOGICAL COMMUNICATION CHANNEL IS ESTABLISHED. 



THE INFORMATION ON THE CONTROL SECTION AND OTHER CONT- 
ROL SECTION DESIGNATED BY THE ESTABLISHMENT NOTICE IS 
DESCRIBED BY THE CONTROL SECTION AT THE SECONDARY LOG- 
ICAL INFORMATION FIELD TO ASSEMBLE A SECONDARY LOGICAL 
COMMUNICATION CHANNEL ESTABLISHMENT RESPONSE MESSAGE 
(SLRP) WHICH IS PASSED TO THE COMMUNICATION SECTION. 
AND AFTER DESIGNATING "WRITING COMMAND WITH A LOCK 
DESIGNATION" AT CB FIELD. THE MESSAGE IS TRANSMITTED 
TO THE OTHER COMMUNICATION SECTION. 



THE CONTROL SECTION ENTERS IN A STATE CAPABLE OF RECE- 
IVING A TRANSFER NOTICE OR RELEASE NOTICE FROM THE 
COMMUNICATION SECTION. 
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5 B 




IF THE PRESENTLY ESTABLISHED SECONDARY LOGICAL COMM- 
UNICATION CHANNEL IS COINCIDENT WITH THE REFERENCED - 
CONTENTS OF THE SECONDARY LOGICAL INFORMATION FIELD 
DESIGNATED BY THE TRANSFER NOTICE. THE CONTROL SECT I 
ON RECEIVES AND TEMPORARILY STORES THE TRANSFERRING 
MESSAGE CONTENT FIELD OF SLTF AND PERFORMS NECESSARY 
PROCESSING. 




N o 



ERROR RECOVERY 
PROCESS. 




Yes 




B 
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5 C 




UPON RECEPTION OF THE RELEASE NOTICE BY THE CONTROL 
SECTION, IF THE PRESENTLY ESTABLISHED SECONOARY LOGICAL 
COMMUNICATION CHANNEL IS BEING DESIGNATED IN THE DESI- 
GNATED SECONDARY LOGICAL INFORMATION FIELD. THE CONTR- 
OL SECTION CLEARS THE INFORMATION ON THE ESTABLISHED 
SECONDARY LOGICAL COMMUNICATION CHANNEL TEMPORARILY 
STORED THEREIN AND RELEASES THE SECONDARY LOGICAL 
COMMUNICATION CHANNEL. 



THE CONTROL SECTION SENDS TO THE COMMUNICATION SECTION 
A RELEASE RESPONSE FOR NOTIFYING ANOTHER CONTROL 
SECTION OF THE TRANSMISSION SIDE ELECTRONIC DEVICE OF 
A NORMAL RECEPTION OF THE RELEASE NOTICE. WHILE 
DESIGNATING THE INFORMATION ON THE RELEASED SECONDARY 
LOGICAL COMMUNICATION CHANNEL. 



THE COMMUNICATION SECTION ASSEMBLES A SECONDARY LOGIC- 
AL COMMUNICATION CHANNEL RELEASE RESPONSE MESSAGE 
(SLRP) AND SENDS IT BACK TO THE TRANSMISSION SIDE 
ELECTRONIC DEVICE. WHILE DESCRIBING THE INFORMATION 
ON THE RELEASED SECONDARY LOGICAL COMMUNICATION CHANN- 
EL AT THE SECONDARY LOGICAL INFORMATION FIELD OF SLRP. 
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00 
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II 



ABBREVIATED 
SYMBOL 


«* D 

+ ** +3 
W | CO + . , CO + 
CO * CO Q 1 1 CO Q 
QC QC QC QC QC 




LOCK ING 
OPERATION 


NO LOCK 

LOCK 

LOCK 

NO LOCK 

NO LOCK 

LOCK RELEASE 

LOCK RELEASE 


LOCK 

LOCK 
LOCK 

LOCK RELEASE 
LOCK RELEASE 


OPERATION CONTENTS 


READ SLAVE STATUS 
reserved 

READ SLAVE STATUS 
READ DATA 

READ LOCK ADDRESS <M L) 
READ LOCK ADDRESS (H) 
READ SLAVE STATUS 
READ DATA 


WRITE MEMORY ADDRESS 

reserved 
WRITE COMMAND 
WRITE DATA 

reserved 

reserved 
WRITE COMMAND 
WRITE DATA 


MESSAGE 


DIRECTION 


READ 


WRITE 


CB VALUE 


o 

jD 

JD 

JD 

en 

JD 


o — o — o — o «- 

oooo — — — _ 
oeoooooo 
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F I <3 . 9 



ELECTRON I C 
DEVICE B 



/ 6 8 
FRAME A 



E L E CTRON I C 
DEVICE A 



E L ECTRON I C 
DEVICE C 



(RSS + tf) 



COMMUN I CAT I ON 
UNDER LOCK 
STATE 



/ 69 
FRAME C 



(RSS + uf ) 



UNLOCK 
STATE 



LOCK 
STATE 



/ 70 
FRAME B 



(RSS + i) 
LOCK 

RECEPTION 
REJECTED 



UNLOCK 
STATE 



RSS+L : READ SLAVE STATUS+LOCK 
RSS+UL: READ SLAVE S T A T U S + U N L O C K 
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FIG- 10 

SLAVE STATUS 









b 7 


b 6 


b 5 


b 4 


b 3 


b 2 


b 1 


b 0 



0 : DEV I CE UNLOCKED 

1 : DE V I CE LOCKED 
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FIG. 1 4 A 




TRANSMISSION 
PROCEDURE 



THE COMMUNICATION SECTION OF THE TRANSMISSION Sinr pi crTunw 

spa skE^i irr - 

SIDE ELECTRONIC DEVICE TO BE KSIGNATED BY TKF P^wi iiHjcMT 

i 



KT^IsSnt'SessJ 0 ^ 'fSS'^.^'CAT'ON CHANNEL 
THE RECEPTION SIDE ELECTRONIC DEVICE AND SETTING SA FIELDl 




THE COMMUNICATION SECTION NOTIFIES THF 
CONTROL SECTION OF TO KTA& SWENT 
CONFIRMATION OF THE sIcONDARY LOGICAL 
COMMUNICATION CHANNEL 




EP 0 390 567 B1 



F I G 



1 4 B 



<32 




AT THE JJANSFER REQUEST, THE CONTROL SECTION SENDS A 
A TRANSFERRING MESSAGE CONTENT TO THE COMMUNICATION 
SECTION. AND A SECONDARY LOGICAL CcKiCAtTSn 
CHANNEL TRANSFER MESSAGE (SLTF) IS SENT TO ONE OR 
MORE CONTROL SECTIONS OF THE RECEPT ON SIDE 
ELECTRONIC DEVICE VIA THE ESTABLISHED SECONDARY 
LOGICAL COMMUNICATION CHANNEL AND THE CcMlCATION 
SECTION OF THE RECEPTION SIDE EL£CTRON ICffiVI CE THE 
INFORMATION DESIGNATING THE CONTROL SECTION OF THE 
TRANSMISSION SIDE ELECTRONIC DEVICE AND OR MORE 
^T^, 8 !" 10 ^ * ™ E RECEPTION SmE ELECTRONIC 
DEVI CE( I.E.. CONTROL SECTIONS AT OPPOSITE ENDS OF 

l&tffiW&gLgffl&W LOGICAL COMMUNICATION 
CHANNEL) ^S DESCRIBED IN THE SECONDARY LOGICAL 



THE COMMUNICATION SECTION NOTIFIES T>£ 
CONTROL SECTION OF THE ESTABL SHMENT 
ATION cSANNEL SEC0M)AnY I CAL cSwUNI C - 



UPON RECEPTION OF THE ESTABLISHMENT 
ERROftTHE CONTROL SECTION EXECUTES A 

WMT^TOR A PREDETERMINED TIME, OR OTHER 





THE CONTROL SE 
COMMUNICATION SE 
SECONDARY LOGICAL 


CJ ION REQUESTS THE 
CTION TO RELEASE THE 
COMMUNICATION CHANNEL. 






THI«SSW N,CATI °N SECTION DESCRIBES THE 
^T°. R n M M A Li n °lPr E Si G u N „ ATING -™E CONTROL 
%J*°Z E CONTROL SECTIONS 
BETWEEN WH CH THE SECONDARY LOGICAL 
COMMUN 1 CAT 1 ON CHANNEL WAS ESTABL \ SHED 
AND ISNOW REQUESTED TO BE RELEASED 
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FIG. 1 4 C 



WAIT A RECEPTION OF A SECONDARY LDgTtaT" 
^N'&I'ON CHANNEL REL^SE RESPONSE" 



ERROR RELEASE 
PROCESS. 



END 
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FIG. 1 5 A 



( START") 



f RECEPTION . 

1 procedure' 




^H'^M™ CONTROL SECTION RECEIVES 
AN ESTABLISHMENT NOTICE FROM THE 
COMMUNICATION SECTION 



NOT tuc |Y|ftrrpnt 

ESTABL I SHE Q^SECTION HAS THE SECONDARY LOGICAL^ 
COMMUNICATION CHANNEL ALREADY ESTABLISHED" 
^ BY ANOTHER CCWTBOL SECT I ON ' 



SECTION WHICH REQUESTED TO ESTABUSHTHE SFCfW 
?&S Y r^'J^o (XHm 1 CAT ' ON CHANNEL DES IGNATED^Y 
THE ESTABLISHMENT NOTICE IS TEMPORAR I LY STOR 



ESTABL I SHED 



LOGICAL COMMUNICATION CHANNEL IS ESTABL I SHED 



THE INFORMATION ON THE CONTROL SECTION AND OTHFR 
CONTROL SECTION DESIGNATED BY THE BTIMlMm 
NOTICE IS DESCR I BED BY THE CONTROL SECT ION AT 
ISESiWlrSsSSiS 1 - ' NFoWIonWeW TO 



0 



THE INFORMATION ON THE CONTROL SECTION AMI) othfr 
CONTROL SECTION DESIGNATED BY THE ESTABL I SHMFMT 
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1 5 B 




ICATION SECTION. reL£ASE mtC£ ™* THE COMMUN- 



No 
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